The genus Fusarium contains various fungal species that can produce mycotoxins both in the field and during storage and that have been implicated in several human and animal mycotoxicoses. Human diseases in several countries, such as alimentary toxic aleukia in Russia, Kashin-Beck disease and esophageal cancer in China, and scabby grain intoxication (akakaby-byo) in Japan, have been associated with the consumption of food infected by toxigenic fusaria (6, 8, 13) . The involvement of toxigenic fusaria has been shown also in several animal diseases, such as bean hull poisoning; equine leukoencephalomalacia; porcine pulmonary edema; and hemorrhagic, estrogenic, emetic, and feed-refusal syndromes (6, 8, 12, 13) . Intense investigations of the characteristics of the secondary metabolites with the potential to cause the diseases led to the assessment of the role Qf mycotoxins, such as trichothecenes, zearalenone, and fumonisins, in some of the mycotoxicoses described above (6, 8, 12, 13) . The Fusarium section Sporotrichiella Wollenw. & Reinking (9, 18) includes the following species: F. sporotrichioides Sherb., F. poae (Peck) Wollenw., F. chlamydosporum Wollenw. & Reinking, and F. tricinctum (Corda) Sacc. The biological activity of the species of the section Sporotrichiella has been associated mainly with their ability to produce trichothecenes. In particular, for most of the published strains of the species F. sporotrichioides, the biological activity on various living organisms has been associated with the ability of the fusaria to produce T-2 toxin and related trichothecenes (2, 4, 7, 8, 15) . The toxicity of some strains of F. poae has been associated with the production of trichothecenes, such as diacetoxyscirpenol and monoacetoxyscirpendiol (5, 8) , whereas only a few strains of F. chlamydosporum have been reported to produce mycotoxins (8, 10) . Regarding the species F. tricinctum, most of the toxigenic strains first reported in this taxon have been reclassified as F. sporotrichioides (8) , whereas those confirmed as F. tncinctum (Corda) Sacc. did not produce trichothecenes (2-4, 7, 8) . Recently, we isolated visoltricin (17) and chlamydosporol (11) (9) . Fungal cultures were obtained on maize kernels, extracted with methanol-aqueous NaCl, defatted with n-hexane, and reextracted with methylene chloride as described elsewhere (1) . Thin-layer chromatographic analyses of trichothecenes (T-2 toxin, HT-2 toxin, neosolaniol, and diacetoxyscirpenol), visoltricin, and chlamydosporol were performed as described in references 1, 11, and 17, respectively. The immunotoxic potentials of the fungal culture extracts and of the related secondary metabolites were assessed on stimulated human or bovine lymphocytes by using the MTT colorimetric bioassay previously described (14) . In particular, the inhibition of mitogen-induced lymphocyte proliferation was determined in the presence of culture extracts (concentrations ranging from 150 to 3 x 10-5 mg of culture equivalent per ml) or of the toxin reference standards (concentration range, 25 to 5 x 10-8 ,ug/ml). The mitogen phytohemagglutinin (PHA) was used for both human and bovine cells. Concanavalin A (ConA) was also used as the mitogen, instead of PHA, in an additional set of experiments performed with bovine lymphocytes. The incubation times for human and bovine cells were established at 5 and 3 days, respectively; under such conditions, the best MTT colorimetric response for the two systems was achieved. The culture extracts, at levels corresponding to 50 and 500 p,g of culture per ml, or the toxins were tested for toxicity to A. salina larvae as previously described (16 b Some activity at 20 p.g/ml.
In Table 1 the toxicity to A. salina and the inhibition of human or bovine lymphocyte proliferation by the major metabolites of the examined strains are reported as the 50% lethal dose (LD50) and 50% inhibitory dose (ID50), respectively. The LD50s to A. salina of the tested trichothecenes were quite similar, ranging from 0.06 to 0.6 ,ug/ml. Visoltricin, having a chemical structure completely different from that of trichothecenes, showed toxicity (LD5O, 0.2 ,ug/ml) similar to that of trichothecenes, whereas chlamydosporol was less active (LD50, 56 p.g/ml). A greater variability between the examined toxins was observed for the inhibition of human or bovine lymphocyte blastogenesis. In particular, the ID50s of trichothecenes ranged from 0.05 to 46 ng/ml, with decreasing activity in the order T-2 toxin > diacetoxyscirpenol > HT-2 toxin > neosolaniol, whereas the nontrichothecenes, i.e., visoltricin and chlamydosporol, showed some activity only at 20 ,ug/ml. The sensitivity to trichothecenes was higher (about 10-to 1,000-fold) with the lymphocyte blastogenesis assay than with the A. salina assay, whereas visoltricin was more active against A. salina larvae than against lymphocytes. By using the mitogen PHA, bovine lymphocytes appeared slightly more sensitive than human lymphocytes (particularly for T-2 toxin and neosolaniol). The comparison of the effects of the mitogens PHA and ConA on bovine lymphocytes did not show significant differences in trichothecene toxicity.
In respect to toxin production by the examined Fusarium strains, three groups can be distinguished, independently of the species (see Table 2 Table 2 . The different activity of each strain was clearly related to the trichothecenes occurring in the extracts. In fact, the most toxic culture (F. sporotrichioides KF 300) contained a pool of trichothecenes, T-2 toxin, HT-2 toxin, and neosolaniol, up to a total concentration of 800 mg/kg, and the second most toxic strain, F. poae KF 308, produced 80 mg of diacetoxyscirpenol per kg and some monoacetoxyscirpendiol (5) . The activity of the extracts did not depend upon the species, the activity of F. poae KF 308 being about 100-fold higher than that of the other strain of the same species (F. poae KF 311) not producing trichothecenes. Regarding the two strains of F. tricinctum, the slightly higher activity of KF 260 could be ascribed to the presence of chlamydosporol and visoltricin, which may induce some immunotoxic effect at high concentrations. The presence of these two metabolites, particularly visoltricin, was certainly the cause of the strong toxicity to A. salina shown by the culture extract of the same fungus, whereas the other strain of F. tricinctum (KF 315), which did not produce these compounds, was not active. The toxicity ofF. tricinctum KF 260 toA. salina was similar to that of F. sporotrichicides KF 300 and F. poae KF 308, the two strains producing trichothecenes. The lack of activity in all bioassays by the remaining isolates was ascribed to the absence of known toxins in their culture extracts.
In general, the tentative order of toxicity for the different Fusarium species of the section Sporotrichiella, also considering several strains reported in the literature (6-8, 13, 15) , could be as follows: F. sporotrichioides > F. poae > F. tricinctum > F. chlamydosporum. Nevertheless, there is a great variability in the production of biologically active secondary metabolites, not only between species but also within the species. Trichothecenes are the major metabolites responsible for the toxic activity of Fusarium strains of section Sporotrichiella towards both A. salina and lymphocyte blastogenesis. This study points out the additional importance of other secondary metabolites, having a more target-specific biological activity. In fact, a differentiated degree of activity (toxic toA. salina, minor activity towards lymphocyte blastogenesis) was shown by the fungus producing visoltricin and chlamydosporol (F. tricinctum KF 260), in agreement with the biological activity of these metabolites. It can be concluded that the toxicity of a fungal strain is strictly related to the toxicological profile of its metabolites, independently of the species to which it belongs.
